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CT Diagnosis of Fitz-Hugh and Curtis
Syndrome: Value of the Arterial 
Phase Scan
Objective: We wanted to evaluate the role of the arterial phase (AP) together
with the portal venous phase (PP) scans in the diagnosis of Fitz-Hugh-Curtis syn-
drome (FHCS) with using computed tomography (CT).
Materials and Methods: Twenty-five patients with FHCS and 25 women pre-
senting with non-specifically diagnosed acute abdominal pain and who under-
went biphasic CT examinations were evaluated. The AP scan included the upper
abdomen, and the PP scan included the whole abdomen. Two radiologists blindly
and retrospectively reviewed the PP scans first and then they reviewed the AP
plus PP scans. The diagnostic accuracy of FHCS on each image set was com-
pared for each reader by analyzing the area under the receiver operating charac-
teristic curve (Az). Weighted kappa (wk) statistics were used to measure the
interobserver agreement for the presence of CT signs of the pelvic inflammatory
disease (PID) on the PP images and FHCS as the diagnosis based on the
increased perihepatic enhancement on both sets of images. 
Results: The individual diagnostic accuracy of FHCS was higher on the bipha-
sic images (Az = 0.905 and 0.942 for reader 1 and 2, respectively) than on the PP
images alone (Az = 0.806 and 0.706, respectively). The interobserver agreement
for the presence of PID on the PP images was moderate (wk = 0.530). The inter-
observer agreement for FHCS as the diagnosis was moderate on only the PP
images (wk = 0.413), but it was substantial on the biphasic images (wk = 0.719). 
Conclusion: Inclusion of the AP scan is helpful to depict the increased perihep-
atic enhancement, and it improves the diagnostic accuracy of FHCS on CT.
itz-Hugh-Curtis syndrome (FHCS) is characterized by inflammation of
the liver capsule associated with a genital tract infection (1). Clinically,
the diagnosis of FHCS can be difficult because it may mimic many other
diseases, including acute cholecystitis, pneumonia, pulmonary embolism, renal colic
and perforated peptic ulcer (1). Among them, acute cholecystitis is the most common
mimicking disease, especially in cases when right upper quadrant (RUQ) pain is more
pronounced. The diagnosis is even more difficult when pelvic symptoms are absent, or
when perihepatitis presents long before or after the symptoms of the pelvic inflamma-
tory disease (PID) (1, 2). The incidence of FHCS is variable but not uncommon, and it
can be recognized clinically or laparoscopically in 3 37% of patients with PID (1, 3).
The incidence can be higher in adolescents (4). In spite of our knowledge about clinical
prevalence of this disease, there not so many reports on its imaging features. On
ultrasonography, widening and fluid collections can be seen in the right subphrenic
area, which is the most common finding associated with this disease, while there is
depiction of violin-string appearance in some cases (5 9). On computed tomography
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F(CT), the increased enhancement along the hepatic surface
has been described as a finding that can suggest the diagno-
sis of FHCS (10, 11). However, some atypical findings on
the CT scan have also been reported (12 15). 
Nishie et al. (10) have shown that the increased perihep-
atic enhancement can be a more common finding on the
early phase scans than on the late phase scans. However,
in their study, the ‘early’ phase scans were taken with a
scan delay of 45 60 sec, which might contribute to
inclusion of the portal or hepatic venous phase images. In
our institution, biphasic scan, including the arterial phase
(AP) scan of the upper abdomen and the portal venous
phase (PP) scan of the entire abdomen and pelvis, has been
adopted as a routine examination protocol for patients
with acute RUQ pain. By using this technique we have
found that the CT diagnosis of the FHCS can be consider-
ably improved, probably because the depiction of the
perihepatic enhancement is facilitated by the inclusion of
the arterial phase scan. Therefore, in this study, we
compared the diagnostic accuracy of FHCS between the
AP plus the PP scan and the PP scan alone, to determine
the role of the AP scan for a more precise diagnosis of the
FHCS.
MATERIALS AND METHODS
Study Population
One radiologist retrospectively reviewed the radiology
and hospital information databases at our institution from
February 2004 to February 2005 to identify all patients
with the diagnosis of FHCS. A total of 50 female patients
were retrieved. Among them, 25 patients were excluded
from this study for the following reasons: monophasic
contrast enhanced CT was performed (n = 12), the medical
records of the patients were not available (n = 6), and the
final clinical diagnosis of PID was made without documen-
tation of FHCS (n = 7). Therefore, 25 females (mean age,
30 years; age range, 18-49 years) who underwent the
biphasic contrast-enhanced spiral CT examination and who
were finally diagnosed as FHCS patients with PID were
included in this study. The diagnostic criteria of FHCS
were as follows: the presence of RUQ pain, clinically
diagnosed PID, the hybrid capture test for Chlamydia
trachomatis, leukocytosis or tests for elevation of C-
reactive protein response to antibiotics (10). All the
patients had RUQ pain. Leukocytosis or elevation of C-
reactive protein was noted in 24 patients. The hybrid
capture tests of the vaginal swab revealed chlamydia
infection in 20 patients. All the patients had signs or
symptoms of PID and they all responded well to the antibi-
otic treatment. 
Age-matched control patients were selected among the
female patients who presented with acute abdominal pain.
They were either clinically diagnosed as PID in the absence
of RUQ pain or they could have other equivocal causes of
abdominal pain without clinical evidence of PID. Patients
with a distinct diagnosis or radiological features of the pain
were excluded; hence, patients with acute appendicitis,
acute cholecystitis, acute pyelonephritis, ureteral stone and
intestinal obstruction were not included. Finally, 25
females (mean age, 30 years; age range, 16 47 years) who
underwent the biphasic contrast-enhanced spiral CT
examination were selected as the control group. All of the
patients in the control group showed recession of
symptoms after the antibiotic therapy. 
The period from the onset of the abdominal pain to the
performance of the CT scans was 2 0.72 days in the
patient group and 1 0.84 days in the control group. This
study was approved by our institutional review board, and
there was no requirement to receive informed consents.
CT Technique
The biphasic CT examinations were performed with a
Light Speed Plus 4 multidetector-row CT (MDCT) scanner
(GE Medical Systems, Milwaukee, WI) (n = 35) or a
Somatom Sensation 16 MDCT scanner (Siemens,
Forchheim, Germany) (n = 15). The examinations on the
4-detector MDCT were performed with 120 kV, 240 mAs,
a table speed of 7.5 mm per rotation, high-quality mode, a
pitch of 3:1, and the scans were reconstructed at a 3-mm
interval. The examinations at the 16-detector MDCT were
performed with 16 0.75 mm collimation and 0.5s
rotation speed, 120 kV, 140 effective mAs, 12
mm/rotation table-feed, and the images were reconstructed
with a 3 mm increment and 3 mm thickness. All the scans
were acquired in the expiratory breathhold during IV
injection of 120 150 mL of iopamidol (Iopamiro; Bracco,
Milano, Italy) at a concentration of 370 mg I/mL or iohexol
60% (Omnipaque 300; Nycomed Amersham, Oslo,
Norway) at a concentration of 300 mg I/mL at a rate of 3
4 mL/sec with using a power injector (EnVision CT;
Medrad, Pittsburgh, PA). A 2 mL/kg dose of the contrast
media was administered to patients with the body weight
of 60 75 kg. The total dose was fixed at 150 mL for the
patients with the body weight more than 75 kg and at 120
mL for the patients with the body weight less than 60 kg.
The scan delay of the first AP scan was determined by the
bolus tracking software, and it was generally 33 40 sec
after the beginning of the injection, according to the time
to the aortic enhancement of the 100 HU. The second PP
scan was obtained at the time delay of 20 sec after the first
acquisition on the 4-detector CT, and 24 seconds on the
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AP scan and the whole abdomen with the pelvic cavity
was imaged in the PP scan with a craniocaudal orientation.
Image Interpretation
Two abdominal radiologists with four and six years of
experience, respectively, in abdominal imaging indepen-
dently and retrospectively reviewed the PP images (the PP
only set), at first at random, without knowing of the final
clinical diagnosis. Next, they reviewed the AP images
combined with the PP images (the AP plus PP set). To
minimize the recall bias, the two interpretation sessions
were separated by at least two weeks. The technical
parameters used and the patient identifiers were concealed
from the reviewers at the time of the interpretation. They
were allowed to choose the window width and the window
level for each image as they found appropriate. The
reviewers assigned each image the confidence rating by
using a 5-grade scale (1 = definitely no; 2 = probably no; 3
= possibly no; 4 = probably yes; 5 = definitely yes) for the
following items; a) the presence of CT signs of PID on the
PP image; b) the probability of FHCS as the diagnosis
based on the degree of the increased perihepatic enhance-
ment on each image set. The positive result was defined as
grade 4 and 5 and the negative result was graded as 1, 2 or
3. The inclusion criteria of the imaging findings for the
diagnosis of PID in this study were as follows: inflamma-
tory engorgement of the cervix, ovaries or fallopian tubes,
endometrial thickening, pyosalpinx, enhanced thickening
of the fallopian tubes filled with complex fluid and debris,
loculated pelvic fluid or ascites, and tubo-ovarian and
pelvic abscesses (16).
Statistical Analysis
The final clinical diagnosis provided confirmation of the
individual diagnosis in this study. The image interpreta-
tions of the different sets of the images were compared
with the final clinical diagnosis to estimate the diagnostic
accuracy. To compare the individual diagnostic accuracy of
FHCS of both the different sets of the images the receiver
operating characteristic (ROC) analysis was used (17). The
McNemar test (a value of less than 0.05 was considered
statistically significant) was used to compare the sensitivity
for the diagnosis of FHCS for each reader on the both sets
of images. To assess the degree of the interobserver
agreement of each item, the weighted kappa (wk) of each
item was calculated using the data obtained by the two
independent radiologists (18). In this study, the weighted
kappa was classified as poor (0.21 0.40), moderate
(0.41 0.60) and substantial agreement (0.61 0.80) (18). 
RESULTS
For the both readers, the accuracy (Az value) of the
diagnosis of FHCS was higher with the AP plus the PP
image set (Az, 0.905; 95% CI, 0.808 1.000 for reader 1;
Az, 0.942;95% CI, 0.882 1.000 for reader 2) as
compared with using only the PP image set (Az, 0.806;
95% CI, 0.683 0.930 for reader 1; Az, 0.706; 95% CI,
0.562 0.849 for reader 2) (Fig. 1). The difference in the
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Fig. 1. Receiver operating characteristic
curves for reader 1 (A) and reader 2 (B)
for the diagnosis of Fitz-Hugh-Curtis
syndrome. The accuracy of the arterial
phase plus portal venous phase set
showed high statistical significance
compared with using only the portal
venous phase set for reader 2 (p =
0.0003) (B), and it nearly approached
statistical significance for reader 1 (p =
0.0516) (A). The overall accuracy was
superior for the arterial phase plus portal
venous phase image set in respect to
using only the portal venous phase set. 
ABdiagnostic accuracy between the AP plus PP image set and
using only the PP image set was statistically significant for
reader 2 (p = 0.0003), and it nearly approached statistical
significance for reader 1 (p = 0.0516). The overall false
positive and (false) negative results, specificities, PPVs and
NPVs on the both image sets for each reader are presented
in Table 1. When an overall grade 3 for the visual grade
was used as the cut-off value for the diagnosis of FHCS,
the sensitivities were significantly higher (p = 0.000 for the
both readers; McNemar test) with the AP plus the PP
image set (88% for the both readers) than with using only
the PP image set (28% for reader 1 and 4% for reader 2)
(Fig. 2).
The increased perihepatic enhancement was perceived
by the both readers on both image sets in one patient (Fig.
3). One false positive diagnosis was made by  the both
readers on the AP plus PP image set. This patient
presented with diffuse abdominal pain and the patient
showed the increased perihepatic enhancement on the AP
image with pelvic fat infiltration (Fig. 4). The patient was
clinically diagnosed with mild PID because a mild fluid
collection was found on the pelvic ultrasonography
performed by the gynecologist with the absence of other
clinical or laboratory findings indicative of FHCS. Three
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Fig. 3. Axial contrast-enhanced CT scan in a 40-year-old woman with right upper quadrant pain and fever, which is a true positive
example of Fitz-Hugh-Curtis syndrome. 
A. Arterial phase scan reveals conspicuous increased perihepatic enhancement on the right lobe of the liver. 
B. Portal venous phase scan reveals conspicuous identical enhancement.
AB
Fig. 2. Axial contrast-enhanced CT scan in a 24-year-old woman with right upper quadrant pain and fever, which is a true positive
example of Fitz-Hugh-Curtis syndrome. 
A. The arterial phase scan reveals conspicuous homogenously increased perihepatic enhancement on the right lobe of the liver. 
B. Portal venous phase scan reveals inconspicuous enhancement.
ABmore false positive results were made by reader 2 on the
interpretation of the AP plus PP image set. Clinically, these
patients were diagnosed with PID, but they did not
complain of RUQ pain, and no other evidence of FHCS
was found. Three false negative diagnoses were made by
both readers on the interpretation of the AP plus PP image
set. Two patients showed diffuse heterogenous enhance-
ment of the entire liver (Fig. 5), which was considered to
be intrahepatic pathology rather than perihepatic enhance-
ment caused by FHCS. However, those patients were
clinically diagnosed as FHCS and they were given antibi-
otic treatment. The abnormal liver enhancement
disappeared on the follow up CT two weeks later in one
patient, and the other patient was not taken for the follow
up CT. In another patient, both readers did not consider
that increased perihepatic enhancement was present. The
patient had a history of RUQ pain one month prior to the
CT examination and had undergone antibiotic treatment. 
The interobserver agreement for the probability of FHCS
as a diagnosis based on the degree of the increased
perihepatic enhancement was substantial on the AP plus
PP image set (wk = 0.719), but it was moderate on only
the PP image set (wk = 0.413). The interobserver
agreement for the presence of PID was moderate (wk =
0.53) on only the PP image set (Table 2). 
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Fig. 5. Axial contrast-enhanced CT scan in a 49-year-old woman with right upper quadrant pain and fever, which is a false negative
example of Fitz-Hugh-Curtis syndrome. 
A. Arterial phase scan reveals a diffuse heterogenous perihepatic enhancement on the entire liver. 
B. Follow up arterial phase scan 2 weeks later reveals no enhancement.
AB
Fig. 4. Axial contrast-enhanced CT scan in a 25-year-old woman with mild pelvic inflammatory disease as the final diagnosis, which is a
false positive example of Fitz-Hugh-Curtis syndrome. 
A. Arterial phase scan reveals the increased perihepatic enhancement at the anterior portion of the right lobe of the liver. 
B. Perihepatic enhancement cannot be seen on the portal venous phase scan.
ABDISCUSSION
The “violin string-like adhesions” on laparoscopic
examination is considered a finding characteristic of FHCS,
especially in the chronic phase of the disease (19, 20).
However, the “violin string-like adhesions” may be also
seen by laparoscopy in familial Mediterranean fever and
diaphragmatic endometriosis (21, 22). Sonography may
demonstrate the “violin string” (8), but widening of the
right anterior renal space and loculation of fluid in the
hepatorenal space are the usual findings (5 8, 23). CT
may also be helpful to demonstrate the “violin-string
appearance” (24). Hepatic capsular enhancement due to an
increased blood flow or inflammation at the hepatic
capsule was recently reported as a characteristic feature of
the acute phase of FHCS on contrast enhanced CT scans
for the diagnosis of FHCS (10, 11). The characteristic
laparoscopic findings of the acute phase is moist inflamma-
tion with injection of the vessels and exudate formations
on the anterior surface of the liver and the peritoneal
surface of the abdominal wall (19), and this may contribute
to the increased perihepatic enhancement during the acute
phase (11). The proposed mechanisms for the pathway of
the disease spread from the pelvic inflammation to the
subphrenic or perihepatic region are as follows: 1) trans-
peritoneal ascending spread of the inflammation from the
pelvis along the bilateral paracolic gutters, according to the
ascitic fluid flow, especially on the right side; 2) hematoge-
nous spread; 3) translymphatic spread; and 4) an exagger-
ated immune response (1, 19, 25, 26). The results of our
study show that inclusion of the AP scan dramatically
improves the diagnostic accuracy in FHCS patients by
increasing the depiction of the increased perihepatic
enhancement.
Considering the marked increase of the false negative
results by the both readers on only the PP image set, as
compared with the AP plus PP set, we do believe that the
estimation of the increased perihepatic enhancement on
the portal image is appropriate. In this study, there were
22 true positive results on the AP plus PP image set by the
both readers, and the mean period between symptom
onset and the CT scan in the group of FHCS patients was 2
0.72 days. This may imply that the increased perihepatic
enhancement could be a sign of the acute phase inflamma-
tion. There was one patient in whom both the readers
distinctly noted the increased perihepatic enhancement on
the PP image as well as on the AP image; the interval
between the onset of the symptom and the time of the CT
examination in this patient was 10 days. In this case, the
relatively long duration of the inflammation might have
contributed to the visualization of the increased perihep-
atic enhancement on both the AP and PP images, but this
may also be associated with relatively poor enhancement
of the liver on the PP images because of the delayed
circulation in this patient. One false positive result was
made by both readers on the AP plus PP image set in this
study. The patient presented with diffuse abdominal pain,
normal laboratory findings and minimal fluid collection in
the pelvic cavity on gynecological US; the final clinical
diagnosis was mild PID. However, we could not
completely exclude the possibility of FHCS that was not
confirmed by the appropriate laboratory findings. 
Increased perihepatic enhancement has also been noted
in other conditions such as perihepatitis associated with
systemic lupus erythematous (SLE) (27), liver abscess,
cholangitis, peritoneal carcinomatosis, tuberculous or other
peritonitis, acute cholecystitis, superior vena cava obstruc-
tion, congenital hepatic fibrosis or vascular variations such
as capsular veins and aberrant veins (28 34). However,
other image findings are noted in most of those conditions,
and these additional findings can be helpful for making a
correct diagnosis. Therefore, increased perihepatic
enhancement in the absence of other liver or peritoneal
diseases can be a relevant finding for the radiological
diagnosis of FHCS in female patients, especially when it is
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Table 2. Interobserver Agreement for Each Item on the Two
Review Sets
PID Diagnosis of FHCS
AP + PP  Not available 0.719
PP Only 0.53 0.413
Note. Numbers are the weighted kappa values.
PID = pelvic inflammatory disease, FHCS = Fitz-Hugh Curtis syndrome,
AP = arterial phase, PP = portal phase
Table 1. Results of AP Plus PP Set Compared with Results
of PP Set only
AP+PP Only PP 
R1 R2 R1 R2
False Positive (%) 1 (4) 04 (16) 1 (4) 0 (0)
False Negative (%) 03 (12) 03 (12) 18 (72) 24 (96)
Sensitivity (%)* 22 (88) 22 (88) 07 (28) 1 (4)
Specificity (%) 24 (96) 21 (84) 24 (96) 025 (100)
PPV (%) 22 (96) 22 (87) 07 (88) 001 (100)
NPV (%) 24 (89) 21 (88) 24 (57) 025 (51)0
Note. These results are for a cut-off value as a score of 3.
*Values for AP+PP were higher than those for only PP (p = 0.000) by the
McNemar-Bowker test.
AP = arterial phase, PP = portal phase, PPV = positive predictive value,
NPV = negative predictive value, Numbers = percentageassociated with clinical or imaging findings of PID and
RUQ pain. 
Atypical imaging features of FHCS, such as a large
loculated perihepatic fluid collection or a transient hepatic
attenuation difference and gallbladder wall thickening
have been reported (12, 23). Mild gallbladder wall thicken-
ing was also noted in two patients in our study. In two
patients in our study, heterogeneously increased enhance-
ment was not confined to the perihepatic area, but it
extended to the entire liver. Both the readers considered
these findins to be associated with ntrahepatic pathology
rather than with FHCS. However, these cases presented no
evidence of the primary liver disease and sustained typical
clinical manifestations of FHCS, and the symptoms
improved after the antibiotic treatment and the cases were
finally diagnosed as FHCS with bilateral tubo-ovarian
abscess or PID. Our results suggest that the diffuse hepatic
enhancement may occur in cases of FHCS as well as
increased perihepatic enhancement. In one false negative
case, the both readers failed to observe the increased
perihepatic enhancement. This patient had a history of
admission to another hospital for identical manifestations
one month earlier. At the time of admission in our
hospital, her symptoms and signs were compatible with
FHCS with PID. In this case, recurring or chronic manifes-
tations of FHCS might have contributed to the false
negative result. 
Neisseria gonorrhoeae and Chlamydia trachomatis have
been reported as common causative organisms of FHCS,
however; chlamydia infection was the main pathogenic
agent in the vast majority of cases (4, 35, 36) in our
studies. FHCS associated with other pathogens such as
Mycobacterium tuberculosis has also been reported (37),
and gonorrheal infection may also cause FHCS in male
patients (25). In the present study, 20 of 25 patients were
positive for chlamydial infection, 2 were negative and 3
were not tested. They were negative for Neisseria
gonorrhoeae, but there were many Gram-positive cocci in
the cervical culture in the two patients who were negative
for the chlamydial infection, and they had typical RUQ
pain and the symptoms or signs of salpingitis on the
gynecological examination. 
Our study has certain drawbacks. First, none of the
patients of FHCS underwent laparoscopical examination.
Currently, the diagnosis of FHCS is usually made based on
clinical and laboratory findings; thus, the identification of
appropriate findings on CT will be helpful for the correct
diagnosis and management. Second, to avoid the bias for
the evaluation of the perihepatic enhancement, we
excluded patients that presented with CT findings of other
diseases such as acute cholecystitis, appendicitis and the
obvious findings of acute pyelonephritis. Patients who
presented with ambiguous clinical and imaging findings
were included in the control group, and the causes of their
abdominal pain were not identified in many of them.
Therefore, we can not exclude the possibility that undiag-
nosed patients with FHCS may have been included in the
control group. However, no patients in the control group
developed any signs of FHCS or other complications.
Third, almost all the patients had the acute phase of FHCS,
so this study does not reflect the chronic phase.
In conclusion, our study has demonstrated that by using
a biphasic CT examination, including an AP scan obtained
at the optimum temporal window, the depiction of the
increased perihepatic enhancement can be significantly
improved. Using this technique, the sensitivity and the
accuracy of diagnosing FHCS can be markedly increased
during the evaluation of patients with acute RUQ pain or if
there is the suspicion of FHCS. 
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